Exploring improved endoglucanase expression in Saccharomyces cerevisiae strains.
The endoglucanase I and II genes (egI or Cel7B and egII or Cel5A) of Trichoderma reesei QM6a were successfully cloned and expressed in Saccharomyces cerevisiae under the transcriptional control of the yeast ENO1 promoter and terminator sequences. Random mutagenesis of the egI-bearing plasmid resulted in a twofold increase in extracellular EGI activity. Both endoglucanase genes were co-expressed with the synthetic, codon-optimised cellobiohydrolase gene (s-cbhI) from T. reesei as well as the beta-glucosidase gene (bgl1) from Saccharomycopsis fibuligera in S. cerevisiae. Extracellular endoglucanase activity was lower when co-expressed with s-cbhI or bgl1. Recombinant strains were able to hydrolyse phosphoric acid swollen cellulose, generating mainly cellotriose, cellobiose and glucose. Cellobiose accumulated, suggesting the beta-glucosidase activity to be the rate-limiting factor. As a consequence, the recombinant strains were unable to produce enough glucose for growth on amorphous cellulose. The results of this study provide insight into further optimisation of recombinantly expressed cellulase combinations for saccharification and fermentation of cellulose to ethanol.